The constant (C= 3I) in the hydraulicformulafor calculation of mitral valve area was originally empirically determined by comparison of measured valve area at operation or necropsy with right heart catheterization data. This constant corrects, among other things, for overestimation of the diastolic filling and mitral valve gradient derived from a peripheral arterial tracing and pulmonary capillary wedge pressure, respectively. With left heart catheterization these measurements can be made directly and more accurately. In this study through simultaneous measurement of pulmonary capillary wedge, peripheral arterial, left atrial, and left ventricular pressures, a new constant (K= 40) was derived which should provide a more accurate estimation of mitral valve orifice area when left heart data are used.
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The hydraulic formula for the calculation of mitral valve area (MVA) developed by Gorlin and Gorlin (I95I) contains a constant (C) empirically calculated by comparison of mitral valve orifice area estimated at operation in ii patients with cardiac output (CO), pulmonary capillary wedge pressure (PC), and diastolic filling period measured peripherally from the brachial artery (pDFP). Left ventricular diastolic pressure was assumed to average 5 mmHg, yielding a mitral valve gradient of PC-5 and the following formula:
MVA= CO (pDFP)(HR)() where HR is heart rate. The constant, C, includes 5 factors: (i) conversion of pressure from mmHg to cm H20 (I-17), (2) deviation of the mitral valve from the 'perfect orifice' for which the formula is valid, (3) overestimation of the actual diastolic filling period (cDFP) because pDFP includes part of the isovolumic contraction and relaxation time, (4) overestimation of the actual mitral valve gradient by PC-5, and (5) 'V/2g or 44-5 (g -gravity acceleration = 980 cm/sec2). The constant, C, derived from these data (the best available with catheterization techniques then in use) was calculated to be 31, the number commonly used in this formula. New constant for calculation of mitral valve area 3g3
(cDFP)(V/LA-LV)
All four variables of equation (3) were measured from simultaneously recorded LA, LV, PC, and radial arterial pressures in I5 patients with predominant mitral stenosis undergoing diagnostic catheterization. Each patient, having given his informed consent, was studied fasting, supine, resting, and with mild sedation. One patient was studied also during isoprenaline infusion to make a total of i6 observations. Eight patients were in atrial fibrillation and 7 in sinus rhythm. A radial needle was introduced percutaneously. An 8F Cournand catheter was passed into the pulmonary artery via an antecubital vein. The left ventricle was catheterized retrogradely with an 8F Gensini catheter introduced percutaneously into the femoral artery. The left atrium was entered via transseptal puncture with an 8F Brockenbrough catheter originally introduced percutaneously into the right femoral vein. All four pressures were measured simultaneously with four matched P23Db Statham pressure transducers and recorded optically on a Honeywell i5o8 recorder. Mean PC was obtained electronically. Since catheter lengths were approximately the same, no attempt was made to correct the delay in transmission of pressure wave from cardiac chamber to transducer.
A total of 75 beats were each analysed separately. The true mean gradient across the mitral valve was obtained by planimetry from the superimposed LA and LV pressure curves. The cDFP was measured between the crossing of these two curves. The pDFP was measured from the dicrotic notch to the beginning of the upstroke of the next beat in the peripheral arterial pressure tracing. Those tracings in which the dicrotic notch was not clearly discernible were discarded. Fig. i is an example of a recording with four simultaneous pressures.
Mean, standard deviations, correlation coefficients, and regression equations were calculated with the aid of a computer. The significance of the correlation coefficient and the difference between the means of groups of paired variables were analysed using the Student t test.
Results
The Table shows the mean and standard deviations of the corrected constant (K) for use with left heart data and the variables from which it was derived. In Fig. 2 , K is plotted against the heart rate of the individual cardiac cycles from which the calculation was made. K correlates significantly (r= -0 544, P <o.ooi) with heart rate, decreasing as heart rate increases. This is accounted for by the increasing difference between central and peripherally measured mitral valve gradient at slower heart rates ( Fig. 3) and increasing difference between centrally and peripherally measured DFP with slower heart rate (Fig. 4) . There is no significant difference in K when calculated from patients in sinus rhythm (4I-o) and from patients in atrial fibrillation (39 4). Discussion Assuming the previous constant, C = 31, to be valid for use with indirect measurements from right heart catheterization data, a new constant, K = 40, has been derived for use with direct measurements from left heart catheterization data. The approximately 30 per cent increase in K over the previous C is accounted for by PC-5 overestimating the true mitral gradient (LA-LV) by an average of 3-0 ± 4-2 mmHg ('VPC-5 overestimates VLA-LV by 0-39 or II%) and pDFP overestimating cDFP by 0o04 sec (I2%). The differences between PC-5 and LA-LV and between pDFP and cDFP are statistically significant (P < o-ooi). Fox et al. (1956) The corrected constant, K, appears to decrease with increasing heart rate ( Fig. 2) because the error in estimation of gradient (Fig. 3) and diastolic filling period (Fig. 4) from right heart data decreases with increasing heart rate. However, this may be only apparent, as it may be that the original constant, C, should increase with increasing heart rate as the error for which it is to correct decreases. The relation of C to heart rate has not been studied. Thus, the authors recommend the use of a single constant, K = 40, with left heart data.
Left ventricular catheterization with or without left atrial catheterization permits a more accurate determination of the haemodynamics of mitral 
